Specifically, we carefully modified α k (α k-modified ) and tested different model temperature T L (°C) (Sun et al., 2013) , h v is the ratio of water vapor pressure outside 1 1 8 5 in °C and relative humidity in %, respectively) to saturated water vapor pressure in 1 2 0 the leaf intercellular space (0.611×exp(17.27×T L /(T L +273.15))); ε k is given by (Luo et 1 2 1 al., 2013):
where r s is stomatal resistance (m 2 •s•mol -1 ), r b is the boundary layer resistance 1 2 4 (m 2 •s•mol -1 ), α ks is the kinetic fractionation coefficient associated with water vapor 1 2 5 diffusion through the stoma (m 2 •s•mol -1 ), α kb is the kinetic fractionation coefficient 1 2 6 associated with water vapor diffusion through the boundary layer. As r b is far smaller 1 2 7 than r s , Equation (2) is rearranged as follows:
1 2 8 ε k = (α k -1)×1000.
(3) 1 2 9
Considering pure molecular diffusion, the 2003) or 1.0285 (Merlivat, 1978) ; therefore, ε k is equivalent to 32‰ (ε k-Cappa ) or 28‰ This study did not take into account aerodynamic resistance as it is insignificant or sense, the exponent nk, associated with transpiration, is defined as follows:
recent studies have shown that variations of L could be explained by variations in T r 1 7 1 (Zhou et al., 2011; Ferrio et al., 2012) . Our study calculated L on the basis of L-T r 1 7 2 dynamics as proposed by Song et al. (2013) , who carried out research on six field-grown broad-leaf and coniferous tree species and found that L values are 1 7 4 significantly and negatively correlated with T r (L = 2.36×10 -5 × T r -1.20 , R 2 = 0.813, P 1 7 5 < 0.0001).
7 6
Under ISS conditions, bulk leaf water enrichment beyond the source water,
, can be modeled by leaf water enrichment at the 1 7 8 evaporative sites beyond the source water, Δ L,e-ISS (=(δ L,e-ISS -δ X )/(1+δ X ), ‰) 1 7 9 (Farquhar and Lloyd., 1993) . In such a condition, Δ L,b-ISS is expressed as follows: referring to the mole fraction of water vapor outside the leaf in mol•mol -1 ) is the mole 1 9 3 fraction of water vapor in the leaf intercellular spaces (mol•mol -1 ), W is leaf water 1 9 4 concentration (mol•m -2 ), and t is time (s). Note that Δ L,e-NSS appears on both the right 
and Equation (12) changes as follows (Kahmen et al., 2008) : Assuming NSS conditions, bulk leaf water enrichment beyond the source water, 2 0 2 Δ L,b-NSS , is expressed as follows (Farquhar and Cernusak, 2005) :
The calculation of Δ L,b-NSS is similar to that of Δ L,e-NSS . Thus, Equation (15) is 2 0 5 transformed in the following formula (Kahmen et al., 2008) :
In addition, The experiment was conducted in 2017 at the Jiufeng National Forest October. Mean annual precipitation is about 650 mm, with an uneven temporal 2 1 7 distribution; 70 ~ 80% occur between July and September. Therefore, the period from 2 1 8
April to June is the dry season, while the period from July to September is the rainy 2 1 9
season. Mean annual potential evaporation is between 1,800 and 2,000 mm, which is 2 2 0 significantly higher than precipitation. Mean annual temperature is 11.6°C, and mean 2 2 1 monthly temperature ranges between -5 and 30°C, with maximum values in July and 2 2 2 minimum values in November. The forest crown density is about 0.8. The experiment was carried out in 2017 at three typical sunny days in the dry 0:00 to 24:00 using a portable photosynthesis system (LI-COR. USA, LI-6400). Gas 2 3 4 exchange measurements were conducted on at least the top three intact mature leaves 2 3 5 of the canopy from three Platycladus orientalis trees. Subsequently, these conifer 2 3 6 leaves were sampled, covered with foil, and kept in liquid nitrogen tanks. In addition, 2 3 7 annual branches from the upper canopy were collected from each of the three standard 2 3 8 sample trees (three samples/tree), stored in 50-ml centrifuge tubes, tightly sealed, and 2 3 9 stored in a portable refrigerator.
4 0
To determine bulk leaf water and xylem water, primary veins of the leaves were On each sampling day, intact leaves from the upper canopy of each sampling tree 2 4 8
were detached from twigs hourly from 0:00 to 24:00 and immediately weighed on an 2 4 9 electronic scale to determine leaf fresh weight (FW L ). Image-processing software for 2 5 0
Photoshop was used for leaf area (LA) measurement (Xiao et al. 2005) . Thereafter, 2 5 1 these leaves were soaked in deionized water for 24 h and then weighted again to 2 5 2 determine leaf turgid weight (TW L ). Finally, all leaves were dried at 80°C for 48 h and The sampling site was equipped with an 18-m high meteorological tower to 2 5 7 continuously output micrometeorological data at 10-minute intervals. A Results were considered statistically significant at p < 0.05. Deviations caused by presented values are means ± standard deviations (SD). the average values in the wet season were 28.30 and 65.03%, respectively (Fig. 1 ).
8 6
However, W a and δ v varied with no clear diel patterns (Fig. 2) . The W a in the wet season (20.50 to 32.58 mmol•mol -1 ) was higher than that in the dry season (9.67 to 2 8 8
19.73 mmol•mol -1 ), while δ v in the wet season (-19.27 to -13.11‰) was generally 2 8 9 lower than that in the dry season (-17.73 to -10.00‰) (Fig. 2) .
1 1 Diel variations in leaf water enrichment were highly correlated with T r and g s . On diel time scales, T r and g s showed similar patterns of variability (Fig. 3) . The 2 9 9
greatest T r and g s values were recorded around midday (11:00 ~ 13:00), and their phenomenon occurred in the wet season ( Fig. 3 ). The δ X varied with no clear diel trend, and the diel amplitude value was between 3 1 1 0.43 and 2.73‰ (Fig. 4) , indicating that the trees used identical or similar source and were thus lower than those in the wet season, which varied from -3.76 to -1.04 ‰ 3 1 4 ( Fig. 4) . The diel amplitude of observed values by using α k2-Merlivat and α k2-Cappa were significantly greater than those one 3 5 0 would calculate using α k-modified (p < 0.05; Fig. 6 ). In this study, δ X in the wet season was significantly greater than that in the dry 3 6 1 season (Fig. 4) , indicating that P. orientalis used different water sources in different were not significant (p > 0.05); however, using different 0.05), with deviations of 4.37 ± 2.07 (4.59 ± 1.88) ‰ for ISS+ P (NSS+ P) ( Fig. 7a ). (Fig. 7b ). Using respectively) ( Fig. 7b ). This is most likely because the NSS assumption may introduce represents an hourly data set, while Fig. 7b The Péclet effect water at evaporative sites (δ L,e ). Fig. 8(a) represents an hourly data set, while Fig. 8(b the Craig-Gordon model, in which the parameter h V is a controlling factor at smaller 4 5 8 temporal scales (Lee et al., 2007) . Recent studies have suggested that high h V could 4 5 9
cause distortion of the computational solution (Lai et al., 2006; Yang et al., 2012) . The denominator of the Craig-Gordon model is approaching zero when h V exceeds 4 6 1 95%, and in such situations, outputs of models need to be excluded. In this study, h V 4 6 2 did not exceed 85% during the sampling period, which can improve the reliability of 4 6 3
the Craig-Gordon model. Moreover, leaf water isotope enrichment is largely 
